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HR dpldt Vmax Vpm LVEDp Aop
Sinus 95 1719 ± 538 24 ± 0.9 26 ± 1 5.2 ± 08 90 ± 4
RAP 150 1945± 152 24 ± 08 24± 03 44 ± 0.5 94±4
RVSp P 150 1655 ± 399 20±07 2.7 ± 1 5.9 ± 0.9 89±4
RVApP 150 1482 ± 373# 1.7 ±0.1# 2.0 ± 0.6# 8.7 ± 14# 82 ± 4
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The Impact of Heart Rate on Cerebral Blood Flow in
Patients with Chronic Fatigue, Dizziness and
Episodic Weakness After Implantation of Permanent
Pacing Devices
Andreas Hagendorff, Christian Dettmers, Luciano Pizzulli, Heyder amran,
Alexander Hartmann, Berndt LOderitz. Departments of Cardiology and Neurology,
University of Bonn, Bonn, Germany
#P < 0.05 compared with sinus, RAP and Sp Pvalues
Conclusion: RV Sp P normalizes and significantly improves paced LV func-
tion over RV Ap P. In spite of loss of AV synchrony, LV function is comparable
to sinus and RAP in pts without inherent myocardial dysfunction. This im-
provement in paced LV hemodynamics should be considered for any age pt
requiring chronic single or dual chamber V P.
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Septal Pacing Improves Single Chamber-paced Left
Ventricular Function: A Comparative Evaluation with
Atrial and Apical Pacing
Peter P. Karpawich, Seema Mita!. Children's Hospital of Michigan, Wayne State
University School ofMedicine, Detroit. MI
Right (R) ventricular (V) apical (Ap) pacing (P) alters left (L) V contraction com-
pared to normal and may predispose to decreased LVfunction. RV septal (Spl
P maintains more normalized V depolarization and contraction patterns to
improve paced LV hemodynamics and may be better suited as an electrode
implant site. To evaluate efforts of pacing site on paced LV function in young
hearts without coronary artery disease or intrinsic LV dysfunction. 17 pa-
tients (pts) (age 1-17 y. median 10) with normal cardiac anatomy underwent
comparative LV hemodynamic evaluations during electrophysiologic studies.
In each pt, LV function was assessed by measurement of LV end-diastolic
pressure (p) (EDp), mean aortic (Ao) p (mmHg), LV dp/dt (mmHg/sec), Vmax
(circ/sec), and Vpm (eire/sec) during sinus rhythm and after 20 min of Peach
from R atrium (A), RV Ap and RV Sp at 150 ppm to mimic exercise. Opti-
mal Sp P site was confirmed by recording a His bundle potential from the
transvenous P catheter placed across the septal-tricuspid valve annulus.
Results (mean ± sem): Sp P showed no significant differences from sinus
or atrial Pvalues. RV Ap P showed significantly worse LV function compared
withSpP.:
Experimental investigations of our laboratory has shown that cerebral blood
flow (CBF) is more reduced by arrhythmia-induced borderline hypotension
than by hypovolemic hypotension. This effect is mainly caused by an impair-
ment of the capacity of CBF regulation. In patients with syncopies neurolog-
ical symptoms like fatigue, dizziness and weakness are often observed de-
spite pacemaker implantation, especially in elderlies. We hypothetized that
an impairment of the CBF regulation combined with episodes of hypotension
or low cardiac output might be the reason for these complaints. Therefore
the aim of the present study was to investigate the effect of pacing with an
increased heart rate on CBF in patients with unspecific neurological symp-
toms.
Methods: CBF was measured with the 133-Xenon method in 12 patients
(coronary artery diesease: n = 8; previous myocardits: n = 4) with implanted
pacemakers (DOD-mode: n = 7; WI-mode: n = 5) during control conditions
at a heart rate of 50 to 70 ppm (A). Regulation of CBF was tested by the
5% carbon dioxide inhalation test which normally induces a marked CBF
increase due to the arterial hypercapnia (B). In addition, CBF was measured
during cardiac pacing at a heart rate of 120 to 130 ppm (C).
Results: Measurements were performed during normotension and arterial
normoxia. Mean values of CBF in group A, Band Cwere 70 ± 7, 94 ± 10 and
68 ± 8 ml/1 00 g/min, respectively. In group B a uniform, significant increase
of CBF was observed in all patients (p :::: 0.01). In group C different CBF-
responses were found: a slight CBF increase of 5% (n = 4), a distinct CBF
increase of 15 to 20% (n = 2). no changes of CBF (n = 5), a CBF reduction
of 18% (n = 1).
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fects of LVAD on RV performance have been difficult to evaluate. To deter-
mine the feasibility of a new method to assess RV performance with LVAD,
6 pts aged 44 ± 14 yrs, were studied before and immediately after Nova-
cor LVAD implantation. Simultaneous measures of RV cross-sectional area
by transesophageal echo automated border detection and high fidelity pres-
sure were used to construct pressure-area loops on-line. Data were acquired
during steady state apnea and with IVC occlusions (example shown). The fol-
lowing RV indices were obtained: maximum & minimum areas, 20 ejection
fraction (2DEF). systolic pressure, stroke force (SF) f pressure d area, end-
systolic elastance (Ees). and preload recruitable SF (PRSF).
An immediate decrease in RV systolic pressure (35 ± 7 to 28 ± 6 mmHg,
p < 0.05) and an immediate increase in RV ejection (RV 2DEF: 21 ± 8 to
33 ± 12%, P < 0.05) occurred with LVAD. No significant changes occurred
in RV SF; 123 ± 64 to 124 ± 65 mmHg-cm2, Ees; 5.7 ± 3.8 to 3.5 ± 1.4
mmHg/cm2, or PRSF; 18 ± 14 to 19 ± 15 mmHg. These data support the
unloading effect of LVAD on improving RV ejection, rather than improved RV
contractility. Automated pressure-area relations may have potential to assess
the effects of LVAD on RV performance.
Etiology of CA N % Survivors %
Myocardial Infarction 70/173 40% 18f70 26%
Post Bypass Graft Surgery 8/173 5% 3/8 38%
Angioplasty Failure 67/173 39% 25/67 37%
Trauma 3/173 1% 0/3 0%
Pulmonary Emboli 10/173 6% 1110 10%
Other 15/173 9% 6115 40%
34% (89/258) of all pts survived. When flow was established on CPS in <20
minutes, 80/208 (38%) survived. When flow was established in >20 minutes
only 9rSO pts (18%) survived; 6 of these 9 pts (67%) had flow established
in 20-25 minutes. Pts who had CPS placed in the cath lab resulted in 41 %
survivorship (76/185).
Of the 258 pts treated, 118 were sent to emergency surgery. Of these,
50/118 (42%) survived to hospital discharge.
Conclusions: CPS is a justifiable technique for selected pts in CA or refrac-
tory CS particularly in the cardiac cath lab. Complete surgical revasculariza-
tion post CPS may offer even better survivorship.
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1739-61 Emergency Cardiopulmonary Support in Cardiac
Arrest and Cardiogenic Shock: Enhanced Survival
from the Registry
Paul A. Overlie, Fayaz A. Shawl, Robert A. Vogel, Michael R. Mooney, Sidney
C. Smith, Jr., Simon Sterner, National Registry of Emergency Cardiopulmonary
Bypass Registry Investigators. MethodistlStMaryHospitals, l.J.Jbbock, Texas
Despite thorough training in advanced cardiac life support, treatment of car-
diac arrest (CA) and cardiogenic shock (CS) has not increased survival rates
from in-hospital catastrophes. This report of the National Registry for Emer-
gency Cardiopulmonary Bypass (CPS) describes outcomes in 258 consecu-
tive patients (pts) treated at the participating institutions.
Of these pts, 173 had initial CA and 77 presented with CS uresponsive
to pressors. Eight were in other categories including a frozen aortic valve
prosthesis, embolic stroke, dissection, papillary muscle rupture, tamponade,
ventricular-tachycardia, subtotal left main with electromechanical dissocia-
tion. CPS placement occurred: cath lab (N = 185). Emergency room (N =
10), Intensive Care Unit (N = 25), Ward (N = 9), and other IN = 29).
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Conclusions: A significant CBF increase during rapid pacing indicates an
impairment of CBF regulation. We suggest that the analysis of brain perfu-
sion with the C02 inhalation test and during increased heart rate will indentify
the patients with permanent pacemakers who had neurological symptoms
due to cerebrovascular dysfunction. Basic heart rate was elevated from 50
to 80 ppm in patients with a distinct CBF-increase during the rapid pacing
test. Then, neurological symptoms were not observed during a 18 month
follow-up in those patients.
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1740-31 Differential Impact of Pacing Mode on Long-term
Survival In Patients with Conduction System Disease
Arshad Jahangir, Win K. Shen, Sharon A. Neubauer, Raul E. Espinosa, Stephen
C. Hammill, Kent R. Bailey, David L. Hayes. Rochester, MN
Advantages of dual chamber (DC) pacing compared to single chamber (SC)
pacing have been recognized. However, the differential impact of pacing
mode on long-term survival with respect to conduction abnormalities is not
well established. We analyzed survival outcome in 631 pts who received per-
manent pacemaker for conduction system disease from 1980 to 1985. There
were 245 pts (39%)with sick sinus syndrome ISSS), 386 pts (61 %) with atrial
ventricular block IAVB). Mean age was 78 ± 6 years; mean follow up was 5.2
± 3.2 years. Observed survivals according to pacing mode and types of con-
duction system disease are summarized below (Kaplan-Meier method).
Conduction Pacing Mode Probability of Survival (%) Log rank
system disease In) 1yr 3yr 5 yr P
SSS Dual (83) 89 73 59 06458
Single (162) 89 73 60
AVB Dual (123) 90 83 72 00005
Single (263) 85 69 53
Cox multivariate analysis identified several independent risk factors for in-
creased mortality including age, CHF, MI, diabetes mellitus, renal failure, and
cancer.
Conclusions: 1. Based on mode of pacing, long-term survivals were not
significantly different between DC and SC pacing in pts with SSS. 2 In pts
with AVB, DC pacing is associated with improved survival. 3. These obser-
vations do not support the notion that SC pacing increases mortality in pts
with SSS.
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1740-41 Oxygen Kinetics in Patients with AV Block and
Normal Sinus Node Function: Is the Sinus Node the
Optimum Rate-Adaptive Sensor?
Manisha S. Ashar, Rosemary S. Bubien, Sharon M. Dailey, G. Neal Kay. University of
Afabama at Birmingham, Birmingham. AL
The normal heart rate (HR) is linearly related to oxygen consumption (V02)
during aerobic exercise and has been used as the gold standard for rate-
adaptive pacing. However, at the onset of constant-workload exercise both
V02 and the sinus HR increase exponentially before reaching their steady-
state levels, producing oxygen and HR deficits. Whether the rate constants
(k) for V02 and HR are related has not been proven. We hypothesized that
an instantaneous increase in HR at the onset of exercise to the steady state
value (k = 00) would reduce oxygen deficit and increase the V02 rate con-
stant as compared with normal sinus node function during treadmill exer-
cise. 10 pts with rigorously-proven normal sinus node function and AV block
with DOD pacemakers underwent maximal treadmill exercise to determine
VC02max' Oxygen kinetics were then measured during constant-workload
exercise tests (6-min) at 50% V02max with pacemakers programmed to 3
modes in random sequence: 1) DOD, with the sinus node controlling pac-
ing rate; 2) Fast an instantaneous increase in HR at onset of exercise to the
expected steady-state level for 50% V02max; and 3) Max. an instantaneous
increase to the age-predicted maximum at exercise onset. The 02 deficit
was lower in the Fast (434 ± 76 ml) than either the DOD (512 ± 74) (p =
0.01) or Max (503 ± 84) (p = 0.02) pacing modes. The V02 rate constant
was highest in the Fast mode (2.85 ± 1.38 Fast vs 2.25 ± 0.63 DOD vs 2.38
± 0.43 Max, p = 0.03). The median Borg perceived exertion score was also
lowest in the Fast mode (7.5 Fast vs 8.5 DOD vs 9 Max).
Thus, oxygen deficit is improved by an instantaneous increase in HR at
the onset of exercise to the steady state level as compared with either the
normal sinus node or an overly-aggressive pacing rate. The rate constant for
V02 is directly related to that for HR.
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1740-51 A New Intracavitary Cathether for Monitoring
Contractility Through Endocardially Recorded First
Heart Sound: Initial Clinical Validation
Tonino Bombardini, Gio~io Corbucci 1, Gianni Plicchi. Biomedical Technology Dept,
Bologna University, Italy; Sorin Biomedica, Italy
Theoretical and experimental evidences have shown how changes in my-
ocardial performance are mirrored in changes of first heart sound accelera-
tion amplitude, which is generally 10 to 100 times more powerful with ende-
cavitary than with chest wall recordings. Aim of the study was to evaluate the
clinical feasibility and tolerability of intracavitary sampling of first heart sound
via an implantable tip mounted accelerometer in man. We developed an uni-
directional acceleration sensor (Sorin Biomedica) located inside the stimulat-
ing tip of a standard unipolar pacing lead: it has a frequency response up to
1 KHz and a sensitivity of 5 mV/G (G = 9.8 m/sec2). The lead was connected
to an external signal amplifier with a frequency range of 0.05-1,000 Hz and to
a peak to peak detector synchronised with the endocardial R-wave scanning
the isovolumetric contraction phase. Following standard electrophysiologic
studies, sensor equipped leads were temporarily inserted in the right ventri-
cle of 15 patients (61 ± 7 years), with normal regional and global ventricular
function, to record peak endocardial acceleration (PEA) of first heart sound
frequencies at rest, during AAI pacing, WI pacing and during dobutamine
infusion (up to 20 mcglkg/min). PEA at baseline was 1.2 ± 0.6 G (heart rate
= 68 ± 13 b.p.m.1 and increased to 1.5 ± 0.9 (p = ns vs baselinel during AAI
pacing (heart rate = 140 b.p.m.) and to 1.4 ± 0.7 (p = ns vs baseline) during
WI pacing (heart rate = 140 b.p.m.). Dobutamine infusion increased PEA to
5.4 ± 2.1 (p < 0.001 vs baseline). with a heart rate = 120 ± 11 b.p.m.
In conclusion, high quality first heart sound recording can be consistently
and safely obtained with an implantable device. Pharmacologic inotropic
stimulation, but not isolated chronotropic stimulation, increase the strength
of the signal, in keeping with the experimental studies suggesting that PEA
is an index of myocardial contractility. The clinical applicability of the method
via right heart catheterization and implantable device offers potential for new
diagnostic applications.
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1740-61 Short A-V Delay Interval Improves Filling in DOD
Pacing of Patients with Left Ventricular Hypertrophy
and Normal Ejection Fraction
Maria G. Modena, Rosario Rossi, Anna V. Mattioli, Addolorata Carcagni, G. Mattioli.
Cardiology Dpt., University ofModena. Italy
DOD pacing maintains physiological atrio-ventricular synchrony improving
filling, performance and reducing wall stress independently from A-V delay
in normal heart. We tested the effects of A-V delay modification on Doppler
derived filling pattern in 7 hypertensive patients (pts) who implanted DOD
pacemaker (Cosmos II Intermedicsl for Sick Sinus Syndrome (SSS). All had
normal ejection fraction (64 ± 6%), but abnormal filling pattern (at nominal
values of 200 msec) due either to left ventricular hypertrophy and electrically
induced left bundle branch block. This group was compared with a similar
one of 7 pts (group 21 with DOD-PM for SSS but normal filling pattern. (De-
celeration time Group 1 = 302.86 ± 42, Group 2 = 212.86 ± 17.04 p = 0.01).
Group 1 normalized filling pattern reducing Dec t and A peak increasing E
peak velocity at 100 msec A-V delay, with less modification at 75 and 150
msec, whereas group 1 showed umpredictable modification.
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